Development of the large neutron imaging system for inertial confinement fusion experiments Rev. Sci. Instrum. 83, 033502 (2012) A technique for measuring the propagation of a supersonic radiation front in foam via spatially resolved spectral imaging of a tracer layer Rev. Sci. Instrum. 83, 023506 (2012) Charge breeding simulations for radioactive ion beam production Rev. Sci. Instrum. 83, 02A901 (2012) Range, resolution and power of THz systems for remote detection of concealed radioactive materials J. Appl. Phys. 109, 083303 (2011) Generation and control of thoron emanated from lantern mantles Rev. Sci. Instrum. 80, 015104 (2009) Additional information on AIP Conf. Proc. Abstract. Natural zircon (ZrSiO4) has very high concentration of Uranium and Thorium of up to 5000ppm [1] . Radioactive decay process of alpha particles from these impurities affects some changes like several atomic displacements in the crystalline structure of zircon. The amount of track density caused by alpha particles decay process of these radioactive materials in zircon can be decreased with annealing temperatures from 700°C to 980°C [2] .Recently it has been extensively studied as the possible candidate material for immobilization of fission products and actinides [3] . Besides, zirconia (ZrO2), product from natural zircon, is widely used in industrial field because it has excellent chemical and mechanical properties at high temperature. Dielectric constant of monoclinic, cubic and tetragonal ZrO 2 can be found in the range of 22, 35 and 50 by computer simulation works [4] . In recent years, atomistic simulations and modeling have been studied, because a lot of computational techniques can offer atomic-level approaching with minimum errors in estimations. One favorite methods is Density Functional Theory (DFT) [5] . In this study, ADF-GUI software from DFT will be used to calculate the frequency and absorption Intensity of zircon and zirconia molecules. The data from calculations will be verified with experimental works such as Raman Spectroscopy, AFM and XRD.
INTRODUCTION
From the radiation protection view in Nuclear Industrial fields, it is difficult to find out the proper solutions of handling and disposing for the radioactive waste materials. Since it has one property of spontaneously arrange and combine itself within the damage area under annealing temperatures, natural zircon can be used to immobilize radioactive materials and wastes to form a protective shell in storage materials [1-2-3] . Besides, man-made material, zirconia (ZrO2) from zirconium (Zr) is being taken as a gate dielectric material to replace the position of silicon dioxide (SiO2) [4] . As almost all experimental techniques involve extrapolation of laboratory measurements such as using high temperatures and within short-term durations, the alternative use of computational techniques can offer better atomic-level approaching with personal safely [5] .
RESEARCH METHODOLOGY Computer Modeling
In this study, ADF-GUI software from Density Functional Theorem is applied as a computerized modeling for the study of properties and mechanism of natural zircon (ZrSiO 4 ) and zirconia (ZrO 2 ). Calculation parameters of zircon and Zirconia can get from ADF-GUI software and tabulated at table (1) to compare with other theoretical references. At table (2) , the data of frequency and absorption intensity of these molecules from ADF-GUI software are compared with that of Raman spectroscopy technique (experimental) on zircon samples. 
Experimental Preparation
Firstly, zircon (ZrSiO4) samples are collected from some old Tin-mines in Malaysia with the help of University of Malaya Geology Department. Samples are powder form and required to change solid form to handle easily for experimental works, using EPOXY glue and 3cm rubber round shape-mold. To get micron (µm) level flat surface, grinding, polishing and lapping were done with Kent3 Automatic Lapping and polishing machine using special silicon carbide grinding papers (34.3µm) Grit 320, (25.8µm) Grit 400, (14.5µm) Grit 600 as grinding step, 8µm, 6µm, 3µm, 1µm Hypreez diamond pastes and OS-T4 Lubricants as polishing step under room temperature. Then samples are cleaned, dried and prepared to test for X-Ray Diffraction (XRD), Atomic Force Microscopy (AFM) and Raman Spectroscopy techniques for verification characterization processes.
DATA, RESULTS AND DISCUSSION

Modeling Images from ADF-GUI Software
The images of zircon and zirconia molecules operated by ADG-GUI software illustrate in figure 1(a) and 1(b) . Position of atoms can change by adjusting at Geometry Optimization in the Preset. For zircon modeling, it can only be run the calculation after two oxygen atoms are put near zirconium atom. Spectra from this software are similar at major peaks with Raman spectrum at figure 3(b) and (c). 
Micrograph Images of zircon with AFM
The AFM 3D and 2D micrographs of zircon sample are shown in figure 2 . Surface scan area are 1.000µm each at X and Y-axis and scan rate for laser tip fixed at 1.001 Hz. Data scale for Z axis which means reflection of distance between tip and surface is 150nm. From the 2D image, about 70% of surface area is as flat as 75nm level. 
Spectra of Zircon Sample from XRD, Raman Spectroscopy and ADF-GUI Software
The characterization of zircon sample can be done using X Ray Diffraction analysis using Siemens D5000 Diffractometer machine. XRD spectrum of zircon sample is compared with the reference [9] . For the Raman spectra, Jobin Yvon HR 800 UV Raman and Photoluminescence Spectroscopy system machine from NOR Lab, School of Physics, University of Science Malaysia, is used. Both spectra are shown in figure 3 (a) and (b). These spectra can be compared with that of ADF-GUI software (c). 
CONCLUSIONS
From this study, experimental works are required to more accurate at all steps to get the better results as well as depend on time and cost safety. It is also necessary to do frequently to reach one satisfactory level. At the same time, computer modeling like ADF-GUI software for this zircon sample can quickly get useful data more than experimental works. The further studies (crystalline-structure) upon this computer modeling need to be done to understand and get more widely research experiences.
